At that time the biosynthesis and mode of action of ethylene in fruit ripening had already been established, and advances in genetics were revealing links between genes and phenotypes, especially noteworthy was the map-based cloning of genes underlying tomato non-ripening loci such as ripening inhibitor (rin). Since then there have been substantial advances in our understanding of ripening in tomato and many other dry and fleshy fruits. This has been accelerated by the delivery of genome sequences for a wide range of plants including fleshy fruit bearing species and the development of systems biology approaches to understanding regulatory networks.
active to any significant degree and, as a result, whether or not they contribute to carbon accumulation in wild type fruits, or whether this is case dependent as for fruit engineered to accumulate higher numbers of active chloroplasts or mutants deficient or overproducing chloroplast in the fruit. This leads to an interesting discussion on the role of oxidative stress during normal ripening and the fine controls that need to be imposed on the chloroplast to prevent oxidative stress running out of control. Plastids are the sites of synthesis of many important secondary metabolites and volatile compounds, which are the subject of the reviews by Takayuki Tohge et al. from the Max-Planck-Institute of Molecular Plant Physiology in Germany and José L. Rambla and colleagues from Valencia and the Netherlands (Tohge et al., 2014; Rambla et al., 2014) . In the first review, the links with the wealth of health-promoting secondary metabolites is described, while the second discusses the mechanisms controlling the production of volatile compounds, and approaches to identify and improve the levels of those impacting flavour and aroma.
The final three review papers focus on genes regulating the genetic basis of fruit morphology in horticultural crops and the genetics, form and function of fruit cuticles. Antonio J. Monforte and colleagues from Spain and the USA describe the identification of genes controlling size and shape of tomato using QTL map-based cloning and how this information can be used to understand the basis of these traits in fruits such as melon . Laetitia B. B. Martin and Jocelyn K. C. Rose from Cornell University in the USA provide an in-depth review of the form and function of the fruit cuticle (Martin and Rose, 2014) and this is complemented by the review of Shelly Hen-Aviv and colleagues from Israel, Italy and South Africa that discusses the mechanistic basis of cuticle formation and properties (Hen-Avivi et al., 2014) .
The last papers in this special issue describe original research from Dai et al. (2014) from France and Fu et al. (2014) from China and the UK. Dai et al. report on the development of a two-step in vitro culture system for grape which couples the use of fruiting-cuttings with organ in vitro culture, while Fu and colleagues explore the roles of the phytoene synthase gene family in loquat. The new volume reflects the advances in technology since 2002 and the reader can now survey the discoveries concerning the molecular networks in a range of dry and fleshy fruits.
